Mechanism-specific antiarrhythmic effects of the potassium channel activator levcromakalim against repolarization-dependent tachycardias.
The hypothesis that levcromakalim, a potassium channel (IK-ATP) activator with antihypertensive properties, has a mechanism-specific antiarrhythmic action against repolarization-dependent ventricular tachycardias (VTs) was tested in dogs. A low dose of levcromakalim (0.01 mg/kg) was selected, which decreased blood pressure by 25% but had almost no electrophysiologic effect on AV nodal or ventricular conduction or effective refractory period. In dogs with chronic AV block, the antiarrhythmic action of this dose of levcromakalim was evaluated in three models of abnormal impulse formation: (1) d-sotalol (2 mg/kg) induced torsades de pointes VT, initiated by early afterdepolarizations (EADs), (2) sustained ouabain-induced VTs, which are dependent on delayed afterdepolarizations (DADs), and (3) VT occurring 24 hours after left anterior descending coronary artery occlusion, which are likely based on abnormal automaticity. Levcromakalim abolished d-sotalol induced U waves, ventricular ectopic beats, and self-terminating bouts of torsades de pointes. Induction of torsades de pointes by pacing was also completely prevented. The cycle length of the idioventricular rhythm, which was lengthened after d-sotalol from 1490 +/- 515 to 1700 +/- 610 msec (P < 0.05), remained similar after levcromakalim (1655 +/- 580 msec). The QT(U) duration, which was increased after d-sotalol from 410 +/- 55 to 550 +/- 40 msec (P < 0.05), normalized to 405 +/- 70 msec (P < 0.05). Levcromakalim did not suppress but rather enhanced ouabain-induced VT by decreasing the cycle length slightly from 315 +/- 35 to 290 +/- 35 msec (P < 0.05). Pretreatment with a beta blocker prevented this acceleration in rate. Finally, levcromakalim had no effect on VT 24 hours after infarction. A low dose of levcromakalim has specific antiarrhythmic properties against repolarization-dependent arrhythmias, but it does not affect VTs based on other mechanisms of abnormal impulse formation.